Molybdenum(II) acetate was prepared using a variation of a literature method. s2 Molybdenum hexacarbonyl (25 g, 95 mmol) was added to a 500 mL round bottom flask fitted with a watercooled condenser. A mixture of 150 mL of glacial acetic acid, 50 mL of acetic anhydride and 50 mL of toluene were added to the flask and the condenser was fitted with a nitrogen adaptor. The flask was connected to the Schlenk line by way of Tygon tubing. The atmosphere was quickly evacuated and replaced with nitrogen using the Schlenk line. The solution was gently refluxed using a heating mantle for several days causing the solution to slowly turn brown, with the formation of a yellow crystalline needle-like solid. If the mixture was heated too strongly, a significant amount of molybdenum hexacarbonyl would accumulate in the neck of the condenser. If the condenser became clogged, a small amount of degassed hexane was added through the top of the condenser to wash the white solid back into the reaction mixture. After the reaction was complete, the mixture was cooled to room temperature, the yellow crystalline product was vacuum filtered, using a medium porosity sintered glass Buchner funnel, in air and washed with acetone and diethyl ether. The solid was dried in vacuo, typically producing yields in the 50-60% range. The solid was stored under nitrogen in a ziplock baggy at -20°C.
Potassium octachlorodimolybdate was prepared from molybdenum(II) acetate using a slight variation of literature methods. s3 Hydrogen chloride gas was generated by slowly dropping S3 concentrated sulfuric acid, using a pressure equalized dropping funnel that was connected to the Schlenk line, into a 50 mL pear-shaped Schlenk flask containing concentrated hydrochloric acid solution. The resulting hydrogen chloride gas was forced through the side-arm of the Schlenk tube, connected to tygon tubing and a glass pipet, which was inserted through a rubber septum fitted on a second Schlenk flask. The hydrogen chloride gas was bubbled into an ice-cold concentrated hydrochloric acid solution in the second Schlenk flask containing potassium chloride (1.5 g, 20 mmol). The septum was removed and solid molybdenum(II) acetate (2.0 g, 4.7 mmol) was quickly added to the hydrochloric acid solution in the second Schlenk flask. The septum was again inserted into the flask and the solution was stirred using a Teflon coated magnetic stir bar. The color of the solution quickly changed to brick-red and a deep red precipitate formed. The mixture was allowed to warm to room temperature and was stirred for 12 hours, after which the solid was vacuum filtered in air, washed with multiple portions of degassed DI water, methanol and ether. The solid was air dried over night, producing near quantitative yields. The solid was stored in a desiccator at room temperature. Chromium(II) acetate hydrate was also prepared using a variation of a literature method. s4 We generally only prepare this compound in small batches to help minimize the production of chromium containing waste. The procedure was carried out in a fume hood, equipped with a dual manifold Schlenk line. An excess of mossy zinc (2.0 g, 31 mmol) was combined with solid potassium chromate (1.0 g, 5.2 mmol) in a 50 mL pear-shaped Schlenk flask containing a stirbar. Approximately 20 mL of DI water was added, the flask was fitted with a rubber septum and cooled in an ice-bath. The side arm of the flask was open to the mercury bubbler on the Schlenk line, to allow the hydrogen gas to vent without exposing the solution to air. The mixture was stirred for several hours, until a clear blue solution was produced. Using a positive pressure of UHP nitrogen and a stainless steel cannula, the blue solution was transferred to a second 50 mL Schlenk flask containing approximately 20 mL of a degassed aqueous solution of sodium acetate (1.0 g, 12 mmol) and a Teflon coated stir bar. The solution immediately turned red and a deep red precipitate quickly formed. The solution was stirred for several hours, after which the solid was quickly vacuum filtered in air and washed with several portions of degassed DI water, acetone and diethyl ether. The solid was dried in a vacuum desiccator and stored under nitrogen at room temperature, prior to use. Yields are typically in the 50-70% range. S4 2. Crystallographic data 2.1 Crystal data and structure refinements.
Suitable crystals of 1 and 2 were selected and mounted using a nylon loop and paratone oil, on a 'CCD area detector' diffractometer. The crystal was kept at 298 K during data collection. Using Olex2, s5 the structure was solved with the XS s6 structure solution program using Direct Methods and refined with the XH s6 refinement package using Least Squares minimization.
Crystal Data for C 4 H 4 CrO 8 (M =232.07 g/mol): triclinic, space group P-1 (no. 2), a = 7.489(4) Å, b = 7.545(4) Å, c = 8.142(4) Å, α = 106.303(9)°, β = 95.252(10)°, γ = 113.775(10)°, V = 393.0(4) Å 3 , Z = 2, T = 273.15 K, μ(MoKα) = 1.471 mm -1 , Dcalc = 1.987 g/cm 3 , 3648 reflections measured (5.36° ≤ 2Θ ≤ 56.78°), 1828 unique (R int = 0.0592, R sigma = 0.0473) which were used in all calculations. The final R 1 was 0.0458 (>2sigma(I)) and wR 2 was 0.1295 (all data).
Refinement model description
Number of restraints -0, number of constraints -unknown.
Details:
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18.6(13) 19.9(12) 15.4(12) 5.5(10) 4.5(10) 5.7(10) C4
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O6 Mo1 O13 Mo1 1 -177.55(11) Mo1 O1 C11 C14 -172.6(4) O7 Mo1 O1 C11 133.7(4) Mo1 1 O2 C12 C11 -0.9(7)
O7 Mo1 O13 Mo1 1 168.0(7) Mo1 1 O2 C12 C13 172.1(4) O13 1 Mo1 O1 C11 51.7(4) O1 Mo1 O13 Mo1 1 98.98(14) O13 Mo1 O1 C11 -54.1(4) O1 C11 C12 O2 -1.9(9) O13 1 Mo1 O13 Mo1 1 0.0 O1 C11 C12 C13 -176.9(5) C11 C12 C13 O5 177.5(5) O1 C11 C14 O10 0.9(9) C11 C12 C13 C14 0.0(3) O1 C11 C14 C13 176.9(5) C12 C11 C14 O10 -176.0(5) O2 1 Mo1 O1 C11 177.4(4) C12 C11 C14 C13 0.0(3) O2 1 Mo1 O13 Mo1 1 -95.96(13) C12 C13 C14 O10 176.0(5) O2 C12 C13 O5 2.6(9) C12 C13 C14 C11 0.0(3) O2 C12 C13 C14 -174.9(5) C14 C11 C12 O2 175.0(5) O5 C13 C14 O10 -1.6(9) C14 C11 C12 C13 0.0(3) O5 C13 C14 C11 -177.5(5) 1 2-X,2-Y,-Z The molecules were analyzed under spin unrestricted s8 conditions using the Perdue-Wang density functional with polarization and diffuse functions added to the double numerical basis size set -which is equivalent to the double zeta basis set in Gaussian. s9 For orbital occupation calculations, fractional occupations were allowed. s10 S15 Figure S2 . FT-IR spectra of sodium squarate (top), compounds 1 (middle) and 2 (bottom) as KBr pellets. Gaseous carbon dioxide (ca. 2400 cm -1 ) is observed due to incomplete background subtraction. S18 S19 6. MAS solid-state carbon-13 and hydrogen-1 NMR spectra of compound 2. Figure S3 . and hydrogen-1 (bottom) MAS solid-state NMR spectra of compound 2. The peak at 5.62 ppm is assigned to the Mo-OH 2 (8H), the peak at 2.85 ppm is 7. MAS solid-state carbon-13 NMR spectrum of sodium squarate.
The solid-state MAS carbon-13 spectrum (Fig. S4 ) chemical shifts are in excellent agreement with the time averaged solution spectrum. Based on the X-ray crystal structure and unit cell, we anticipated two chemically inequivalent carbon-13 signals. s1 The Na--O bond length of the squarate is 2.440(2) Å and consistent with the highly ionic interaction between the cation and squarate anion. We note that Busetti and Marcuzzi have pointed out that "Atoms O(1) and O(2) deviate from the mean plane through C(1), C(2) and C(1) IV and C(2) IV respectively by -0.002(3) Å and -0.019(3) Å, so, the only atom not perfectly satisfying a D 4h symmetry in the squaric anion is O(2), this slight difference being ascribed to the different roles played by O(1) and O(2) in the crystal packing." In addition we have the potential complicating factor that sodium-23 is a quadrupolar spin active nuclei (S = 3/2, 100%). While we are not completely satisfied by our understanding of the observed multiplet in the room temperature solid-state spectrum, the key point is that the chemical shifts are consistent with a deshielding effect for the anion, consistent with our assignments for compound 2. Figure S4 . MAS solid-state carbon-13 NMR spectrum of sodium squarate, with the inset being an expansion of the carbonyl region.
